M ajor disasters are rare, but studies suggest that psychiatric disorders, such as posttraumatic stress disorder (PTSD) and depression, are common among survivors (1) (2) (3) . Furthermore, these effects may be lasting in the case of disasters that involve significant loss of life (4) , although some research suggests the contrary (5) . The terrorist attack in New York City on September 11, 2001 , resulted in one of the largest death tolls of any disaster in the United States. An initial study in Manhattan of the psychological impact of the attack indicated that 7.5 percent of adults had symptoms consistent with PTSD that were related to the attack and 9.7 percent had symptoms consistent with depression (6) .
Although use of mental health services after disasters has been documented (7, 8) , few investigations have focused on population-level service use. Much of the research has examined the impact on direct survivors, and different measures and time frames have been used, which makes generalizations difficult (9) (10) (11) (12) . Effective health planning requires assessment of population-level service use and needs (13). To estimate the prevalence and correlates of mental health service use in New York City after the attack, we conducted a telephone survey of adults four to five months after this event (14) . The results were compared Mental Health Service and Medication Use in New York City After the September 11, 2001 , Terrorist Attack with those from a survey of Manhattan residents that we conducted one to two months after the event (15, 16) .
Methods
All English-or Spanish-speaking adults older than 17 years who lived in New York City and had a telephone were potential participants. Sample selection was based on random-digit dialing, with oversampling of persons living in Manhattan. After we obtained verbal consent, one adult per household was randomly selected for an interview. Trained interviewers using a computer-assisted telephone interviewing system conducted the interviews. Both English and Spanish versions of the questionnaire were used. Questionnaires were translated into Spanish and then back-translated by bilingual persons whose native language was English to ensure linguistic and cultural appropriateness. Eight percent of the interviews were conducted in Spanish. A protocol was in place to provide assistance to participants who required counseling. The mean duration of the interview was 35 minutes. The surveys were conducted in January and February 2002.
Sampling weights were developed to correct for selection bias related to the number of telephone numbers and persons in each household as well for the oversampling of Manhattan residents. Our survey cooperation rate was based on the sum of the number of completed interviews, quota-outs (those who were eligible for the interview but who were excluded because the quota for borough or gender was exceeded), and screen-outs (those who were younger than 17 years old, who did not speak English or Spanish, or did not live in the city) divided by the sum of completed interviews, quota-outs, screen-outs, refusals, and premature terminations of the interview (17). On the basis of these calculations, the cooperation rate in our survey was 64 percent. Our survey response rate, which was based on the number of completed and partial interviews divided by the count of eligible residential telephone numbers (17), was 44 percent.
The institutional review board of the New York Academy of Medicine (NYAM) approved the study protocols. Our surveys were conducted by Schulman, Ronca, and Bucuvalas, Inc. (SRBI), of New York City, a firm experienced in conducting health interviews using telephone surveys of disaster survivors, victims of sexual assault, and combat veterans. All interviewers were trained, supervised, and monitored by senior staff of both SRBI and NYAM.
Because one of our objectives was to compare service use in the January-February survey with the results from the earlier survey, we briefly describe that data collection effort. The interviews for the earlier survey were conducted in October and November 2001 among English-or Spanish-speaking adults. The sampling frame was adult residents living in Manhattan south of 110th Street. As with the January-February survey, respondents were selected by using random-digit dialing in the manner described. For the earlier survey, we completed 1,008 interviews and achieved a cooperation rate of 64 percent. Detailed reports of the previous survey have been published elsewhere (6, 15, 16) .
Dependent variables
We asked whether participants sought help for personal or emotional problems from a helping professional, such as a psychiatrist, a psychologist, a counselor, a social worker, a pastoral counselor, or some other helping professional or from a self-help group in their lifetime, in the month before the terrorist attack, and in the past month. When participants answered "yes," the interviewer asked them to report the number of times that they had seen that service provider (15) . These questions were adapted from previous disaster research (18) and modified on the basis of the National Comorbidity Survey (19, 20) .
We also asked respondents about whether they had taken any psychiatric medications prescribed by a physician, such as antidepressants or sleeping pills for emotional problems, in the month before the attack and in the past month. We asked those who took medications to report the number of days that they had taken them. These survey questions were adapted from items in the National Comorbidity Survey (19, 20) .
On the basis of previous research (16), we developed two variables for further analyses: increased mental health visits and increased psychiatric medication use. Mental health visits were classified as "increased" if a person had an increase of one or more mental health visits in the past month compared with the month before the attack. Psychiatric medication use was defined as increased if a person had an increase of one or more medication days in the past month compared with the month before the attack.
Independent variables
We collected information about demographic variables that might affect use of mental health services or medications, including age, race or ethnicity, gender, household income, educational level, and marital status. In our analyses, we divided age into four groups, race or ethnicity into five groups, and education into five groups. We also asked respondents whether they had a primary care physician and health insurance cov- erage. Finally, we asked them about increased alcohol use after the disaster, and we used this variable in our analyses.
We asked participants to report the number of traumatic events to which they had been exposed in their lifetime (21) and grouped the responses into four categories: no events, one event, two or three events, and four or more events. We also asked about stressful life events, such as the death of a spouse, that the participant experienced in the 12 months before the attack (18) . We divided these responses into three categories: no events, one event, and two or more events. We also assessed ten specific events or experiences associated with the World Trade Center attack, such as whether the respondent had witnessed the attack, had been injured, had lost friends or relatives in the attack, had been displaced, or had lost his or her job (6, 15, 16) . We classified respondents by how far they lived from the disaster site-three miles or more, or less than three miles-and how involved they were in the postdisaster rescue effortsno, some, or direct involvement.
Our analyses included three mental health measures: PTSD, depression, and a peri-event panic attackthat is, an attack that occurred during the disaster or within a few hours of it. The PTSD measure was used in the National Women's Study (22) and later modified on the basis of DSM-IV criteria (23, 24) . This scale used a non-event-specific approach for PTSD assessment (22, 24) . It was designed for administration by trained nonclinical interviewers during a structured telephone survey. The onset of PTSD since the disaster was based on the respondent's meeting diagnostic criteria in the previous four or five months-that is, since the attack. Specifically, a participant was deemed to have PTSD if symptoms were present for the necessary criteria B, C, and D. For our analysis, the measure of onset of PTSD since the disaster did not require the symptoms to be related to the attack. An additional variable was developed for onset of PTSD that was related specifically to the attack (6) and was used for comparison. We found these two PTSD measures to be highly correlated (kappa=.86). Cronbach's alpha for the symptoms used in this scale was reported to be .90 (15) . In addition, our PTSD scale has been reported to be highly correlated with the clinician-administered Structured Clinical Interview for DSM-III-R (SCID) (kappa=.71 for current PTSD) (24, 25) . Since its implementation, this PTSD scale has been used in several large-scale mental health surveys involving more than 16,000 completed telephone interviews (22, (26) (27) (28) .
To further validate our PTSD measure, we compared our results with those of the PTSD Check List (PCL) (29) , an established screener for PTSD, for a random subsample of 229 participants in our JanuaryFebruary survey. Overall, we found that the PCL had 75 percent sensitivity and 95 percent specificity in detecting PTSD as classified by our PTSD instrument (30) . In a receiver operating characteristic analysis (31), we found that a PCL cutoff score of 50 or higher, which is the cutoff score recommended for the instrument, also optimally predicted PTSD when our instrument was used (area under the curve=.97).
Analyses performed for another postdisaster community survey conducted with 2,368 adults in New York City (27) provided additional validity data for our PTSD measure. In the other postdisaster study, we found that a diagnosis of PTSD in the past year was significantly associated with a lower Rosenberg selfesteem score (32) To measure depression we used an adapted version of the SCID's major depressive disorder subscale from the nonpatient version (25) , which has been used in other population studies (6, 35) . Respondents were considered to have major depressive disorder if they reported five or more symptoms listed for the DSM-IV criteria for at least two weeks. Respondents were also asked to report the last time they experienced these symptoms. The research team has had experience with this scale in previous surveys focusing on the World Trade Center disaster (6, 14, 15 ). Cronbach's alpha for the eight symptoms used in this scale was .79 (15) . We also compared the results for depression in the past 30 days obtained by using our depression scale with those obtained by using the BSI-18 (34) depression scale (27) . Overall, the BSI-18 depression scale had 73 percent sensitivity and 87 percent specificity in detecting depression as classified by our depression instrument (27) . In a receiver operating characteristic analysis (31) , the BSI depression cutoff score of 65 or higher, which is a clinical cutoff for BSI depression, also optimally predicted depression when our instrument was used (area under the curve=.89).
We also found that a diagnosis of depression in the past year as measured by our scale was associated with a lower Rosenberg self-esteem score (OR=8.1, p<.001), a clinically low mental health score on the SF-12 scale (OR=12.8, p<.001), and lower reported work quality among employed persons (OR=4, p<.001). Furthermore, a diagnosis of depression in the past year on our scale was associated with meeting the clinical case definitions on the BSI-18 in the past month for depression (OR= 11.3, p<.001), anxiety (OR=9.7, p< .001), and global severity (OR=13.4, p<.001). The correlation coefficients for depression symptoms in the past 30 days were .52, .52, and .56 with BSI-18 depression, anxiety, and global severity scales, respectively.
The panic attack measure used was a modified version of the Diagnostic Interview Schedule (DIS) subscale for panic (36) , phrased to assess peri-event symptoms-those that occurred during or shortly after the terrorist attack; we have used this measure in other telephone surveys (6, 15, 16) . We asked about panic symptoms specifically in the first few hours after the events of September 11. If a participant reported at least four of the symptoms listed for panic attack in the DSM-IV, that person was considered to have a diagnosis of a peri-event panic attack (23).
Statistical analyses
We focused on four outcome variables, all occurring in the past 30 days: visits to mental health professionals, psychiatric medication use, increased mental health visits, and increased psychiatric medication use. We used a pre-post McNemar chi square test to assess the comparison of mental health visits in the 30 days before the attack and in the past 30 days. On the basis of previous research, we identified demographic, mental health, and stress-related variables that might have been associated with postdisaster mental health service use (19, 37, 38) . The unadjusted ORs and 95 percent confidence intervals (CIs) were calculated for these associations. We then used multivariate logistic regression to examine these associations in a predictive model. The models predicted any mental health visits, increased mental health visits, any psychiatric medication use, and increased medication use-all in the past 30 days. In our final multivariate models, only predictor variables with a p value of .05 or less in the initial bivariate analyses (based on the respective overall p values) were selected.
We also tested for interaction effects in the models between age, education, marital status, and race, because these variables have been associated with different utilization rates (13). We used the survey estimation ("svy") commands in Stata, version 7, to generate our point estimates, p values, CIs, and logistic models (39) . This approach was needed to adjust the data for our sampling design, which included case weights to correct for overrepresentation of persons in households with more telephone lines and oversampling Manhattan residents. Therefore, our McNemar chi square tests were calculated as follows. First, the Stata survey estimates were conducted by using the survey estimations to generate pre-post percent point estimates. These point estimates were then converted into their respective survey frequencies. Next, these frequencies were entered into the "immediate" Stata command for pre versus post design ("mcci" in epitab command set) and used to generate the McNemar chi square tests.
Additional bivariate analyses were conducted to assess factors related to access to services among participants who met criteria for either PTSD or depression, because an earlier study suggested that younger adults, men, and persons without health insurance faced barriers to obtaining care (40) . In addition, we wanted to as- sess changes in the use of mental health services since our earlier survey (6, 15, 16) . To assess these changes, we used the data from Manhattan, which was the focus of our earlier survey. All p values presented were based on 2-tailed tests.
Results
Among the 2,011 participants in our study, ten persons were eliminated because of missing demographic data. In the remaining sample, 53.5 percent were women, and the mean±SD age was 41±16 associated with the disaster. In addition, 7.6 percent visited a professional for mental health problems in the past 30 days, and 7.7 percent used psychiatric medications in the past 30 days. More than 95 percent of the sample reported no change in postdisaster mental health visits or medication use. However, 2.7 percent reported more visits in the past 30 days than in the month before the disaster, and 2.8 percent reported more medication use. In addition, 1.3 percent reported visits in the past month but none in the month before the disaster, and 2.8 percent reported medication use in the past month and none in the month before the disaster. Overall, 3.9 percent reported fewer visits in the past month than in the month before the disaster (CI=3 to 4.8) and 1.8 percent reported less use of medications (CI=1.1 to 2.4) (analyses not shown).
Overall, participants' use of mental health services was significantly lower in the fourth and fifth months after the disaster than in the month before the disaster (7.6 percent compared with 8.6 percent; McNemar χ 2 =5.1, df=1, p=.024). In contrast, overall use of psychiatric medications in the fourth and fifth months after the disaster was significantly higher than in the month before the disaster (7.7 percent compared with 6.8 percent; McNemar χ 2 =4.4, df=1, p=.035). Table 2 shows the associations between any postdisaster mental health service use in the fourth and fifth month after the disaster and demographic and exposure-related variables selected for the multivariate model. The adjusted likelihood of mental health service use was significantly lower among African-American and Hispanic respondents than among white respondents. Among the predisaster variables, experiencing four or more lifetime traumatic events and experiencing two or more stressful life events in the 12 months before the attack were positively associated with mental health service use. Two postdisaster variables were positively associated with service use-having PTSD and having an episode of depression.
Predictors of increased use of mental health services after the attack (analyses not shown) were graduate school education (less than high school was the comparison group; OR=8.3, p=.024), increased postdisaster alcohol use (OR=4.5, p<.001), some involvement (but not direct) in rescue or recovery efforts (compared with none; OR=1.9, p=.041), and depression (OR=2.4, p=.02).
As can be seen in Table 3 , multivariate analyses showed that AfricanAmerican and Hispanic respondents were less likely than white respondents to use medication after the attack. Several variables were positively associated with medication use: being in either of two age groups-25 to 44 years and 45 to 64 years (compared with 18 to 24 years)-having a primary care physician, experiencing either one stressful life event or two or more events before the attack, and being depressed.
Only one variable-being depressed (OR=2.6, p=.032)-was significantly associated with increased postdisaster use of medications (analyses not shown).
No interaction effects were found among the key age, gender, marital status, and education groups for any of the four models.
On the basis of our earlier survey, we conducted additional analyses related to use of services among respondents with postdisaster PTSD or depression (N=277). As shown in Table 4 , white respondents with PTSD or depression were more likely to have received postdisaster mental health services, as were respondents aged 25 years or older, especially those between the ages of 45 and 64 years. Furthermore, respondents with health insurance or primary care physicians were more likely to have received services. reported in our earlier survey (6, 14) . The results show a clear decrease in use over time. For example, 19.4 percent of Manhattan residents used services in the first and second month after the attack, compared with 12 percent in the fourth and fifth month. Although an increase in psychiatric medication use was noted during this time, these differences were not significant.
Discussion
The results of our study suggest that mental health service use in the community four to five months after the attack on the World Trade Center was modest. Only 7.6 percent of residents used mental health services, a slight decrease from reported use the month before the disaster (8.6 percent). Psychiatric medication use was also modest four to five months later; 7.7 percent of survey respondents reported use, a slight increase from medication use the month before the disaster (6.8 percent).
In multivariate analyses, we found that African-American and Hispanic respondents were less likely than white respondents to use mental health services or psychiatric medications after the disaster. Furthermore, respondents who reported postdisaster medication use were more likely to have primary care physicians and to be between 25 and 64 years of age. Life stress in the 12 months before the attack was also associated with postdisaster service and medication use. Some respondents reported more mental health visits after the disaster than before-those with a graduate school education, those whose use of alcohol was greater after the attack, those who were depressed, and those with some involvement with the rescue efforts.
Among residents who met criteria for either PTSD or depression after the attack (N=277), African Americans and Hispanics were less likely to report mental health visits, as were respondents aged 18 to 24 years, those without health insurance, and those without a primary care physician. When mental health service use by Manhattan residents in the fourth and fifth month after the disaster was compared with use in the first two months after the disaster, a significant decrease over time was found.
As many as 41 percent of the direct survivors of the Oklahoma City bombing reported seeking professional mental health treatment in the six months after the incident (42). Only 8.5 percent of the general population of the Oklahoma City metropolitan area sought help in the three months after the bombing (8) . This lower rate of help seeking is comparable to the rate we found in the fourth and fifth months after the attack in New York City. However, because no data on use of mental health services in Oklahoma City before the bombing are available, comparisons are difficult. Six months after the Newcastle earthquake in Australia, a community survey indicated that as many as 21.3 percent of adults used disasterrelated support services; however, mental health services were apparently just one of the types of services included in that category (7) . As these few studies suggest, because of different exposure factors, time frames, and demographic factors, as well as regional differences, it is difficult to predict population-level mental health services use, except to state that use will usually be higher than it was before the disaster but will decline over time (9, 10) . Many postdisaster studies have focused on use of emergency services, which further complicates the comparison with postdisaster mental health service use (9, 43) .
We found that race or ethnicity, exposure to lifetime traumatic events, exposure to recent stressful life events, and current depression were consistent predictors of postdisaster use of mental health services. Previous research has shown that PTSD is associated with a history of exposure to traumatic stress as well as exposure to stressful life events (18) . In addition, PTSD is commonly associated with depression (44) . Given the results of previous studies, our findings for race and ethnicity are not surprising (13). Studies have found racial and ethnic disparities in mental health care, including differences in access, diagnostic practices, and availability of optimal treatments (45) . Although cultural factors likely played a role (46) , the racial and ethnic disparities in postdisaster mental health service use that we found were surprising, because free counseling services were available in New York City after the attack (47 T Ta ab bl le e 5 5 Use of mental health services after the attack on the World Trade Center by respondents in two Manhattan surveys, one conducted one to two months after the attack (N=988) and another conducted four to five months after (N=506) a health treatment if they did not have a primary care physician or health insurance coverage (13). Finally, our finding that greater use of services after the attack was associated with a reported increase in alcohol consumption warrants further investigation. Exposure to psychological trauma may put victims at risk of substance abuse, because some traumatized individuals may use alcohol or drugs to reduce psychological distress (48, 49) .
Our findings should be interpreted with caution. At the time of the survey, New York City was on a heightened state of alert, and residents were concerned about possible terrorist attacks. These factors may have affected service use. In addition, it is possible that residents may have temporarily left the city after September 11, although we found little evidence of this in subsequent surveys (27) . We used self-reported data collected by telephone, which raises the possibility of poor respondent recall and sample selection biases, although the demographic characteristics of our sample were comparable to U.S. census estimates for New York City (41). Finally, we assessed service use during a 30-day period. The short time frame and seasonal variation may also have biased our results, although we found little evidence for this in subsequent surveys (27) .
Conclusions
Despite the limitations of the study, it is one of only a few that have examined longitudinal, population-level mental health service use in the community after a catastrophic event. Although use was not as high as expected (50) and appeared to decrease over time, the access issues suggested by our findings are worthy of investigation. In particular, we found that African Americans, Hispanics, respondents aged 18 to 24 years, and respondents without health insurance or a primary care physician were less like to have received postdisaster mental health care for some reason, despite the availability of free counseling services. In addition, how New Yorkers fare over time is also an important area of investigation. We plan to study these and other issues in future research. ♦
